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INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT - International application No*: PCT/E POO/05708 



I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)y. 
Description, pages: 

1,3-5,8,10-12 as originally filed 

6,7,9 as received on 03/04/2001 with letter of 30/03/2001 

2,2a as received on 17/09/2001 with letter of 13/09/2001 

Claims, No.: 

1 -3 as received on 1 7/09/200 1 with letter of 1 3/09/200 1 

Drawings, sheets: 

1/4-4/4 as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 
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4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 



5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) -Yes: Claims 1-3 

No: Claims 

Inventive step (IS) Yes: Claims 1-3 

No: Claims 

Industrial applicability (IA) Yes: Claims 1-3 

No: Claims 



2. Citations and explanations 
see separate sheet 
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Cited Documents 

1 . Reference is made to the following documents (D1 , D2) in this International 
Preliminary Examination Report : 

D1: "Architectural Aspects for the Evolution of Mobile Communications toward UMTS" 

E. Berruto et al; 

IEEE Journal on Selected Areas in Communications, 
US, IEEE INC. New York, vol. 15, no. 8, 01.10.1997, pages 1477-1486 
D2: GB-A-2 315 193 (21.01.1998) 

Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1 . The present application concerns a " packet switched mobile network architecture 
with a location area connected by a radio access network to at least two core 
networks having differing functionality " according to the preamble of independent 
Claim 1 . The radio access network comprises switching means to switch packet 
transmissions from a mobile terminal in the location area to one of the at least two 
core networks. A second independent Claim is directed towards the respective 
" method of switching packet transmissions in a packet switched mobile network " 
(Claim 3) and includes the method features corresponding to the apparatus 
features of Claim 1 . 

2. The nearest prior art document D1 presents concepts for the evolution of mobile 
communications toward UMTS and discloses a Generic Radio Access Network 
proposal in which the UMTS radio access part can interface with different core 
networks such as GSM, N/B-ISDN and Internet. 

A further prior art document D2 cited in the International Search Report discloses 
a public mobile communications network including a private network portion to 
which only selected mobile stations have access. The private network portion is 
implemented by providing either only an additional BTS or an additional BTS plus 
an additional BSC. Insufficient capacity problems in the private network portion 
can be alleviated by servicing overflows via the main network portion. 
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3. The present application deals with the technical problem of flexibly making use of 
the resources provided by the different core networks of a packet switched mobile 
network architecture. 

4. The present application solves the above-mentioned technical problem by 
providing switching means in the radio access network to switch packet 
transmissions from a mobile terminal in the location area to one of the at least two 
core networks in dependence on the capacity of the respective core networks . 

5. As none of the cited prior art references discloses all the features as defined by 
independent Claims 1 and 3, said Claims 1 and 3 both meet the requirements of 
Article 33(2) PCT regarding novelty. 

6. Furthermore, the subject-matter of Claims 1 and 3 is not suggested or rendered 
obvious by any of the cited prior art references. Although, document D2 mentions 
routing calls fronrra private mobile station to either the public network portion or 
the private network portion in order to relieve congestion, it is not considered to be 
obvious to combine D2 with D1 as D2 shows a totally different network 
architecture (common core network / different base station subsystems) and 
solves a different problem. Independent Claim 1 thus also meets the 
requirements of Article 33(3) regarding inventive step. 

7. As a consequence, Claim 2, as being directly dependent on Claim 1 also meets 
the requirements of Article 33(2) and (3) PCT regarding novelty and inventive 
step. 



8. Furthermore, independent Claims 1 and 3 and dependent Claim 2 all meet the 
requirement of Article 33(4) PCT regarding industrial applicability. 
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with the particular radio access type. Changing between two radio access systems 
involves additional signalling and can also lead to outages during the transition between 
the two systems. The impact of the additional signalling and outages depends on the 
network architecture a n d die protocols chosen. 
5 In addition, if a mobile terminal operating in the 3G mode of operation 

moves out of 3 G coverage, thai there is a consequential degradation in service when 
communication with the 2G core network is established. 

It is known from Berruto E Et Al: "Architectural Aspects for the 
Evolution of Mobile Communications Toward Umts" IEEE Journal on selected areas in 
10 communications, US, IEEE, Inc. New York, voL 15, no. 8 1 October 1997 (1997-10- 
01), pages 1477-1486, XP000721279 ISSN: 0733-8716, to provide a packet switched 
mobile network architecture comprising a radio access network connecting to at least 
two core networks having differing functionality* 

It is an object of the present invention to provide an improved network 
15 archi tec ture for packet switched networks* 
Summary of the Invention 

According to the present invention there is provided a packet switched 
mobile network architecture comprising a location area connected by a radio acc es s 
network to at least two core networks having differing functionality, wherein the radio 
20 access network comprises switching means operative to switch packet transmissions 
from a mobile terminal in the location area to one of die at least two core networks in 
which the switching means is operative to switch packet transmissions from the mobile 
terminal to one of the at least two core networks in dependence on the capacity of die 
respective core networks. 
25 The core network may include a MSC comprising a VLR, the capacity 

of the respective core networks being determined by the capacity of the VLR. 
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According to the present invention there is also provided a method of 
switching packet transmissions in a packet switched mobile network comprising a 
location area connected by a radio access network to at least two core networks having 
differing functionality, the method comprising switching by the radio access network of 
5 packet transmissions from a mobile terminal in the location area to one of the at least 
two core networks in dependence on the capacity of the respective networks. 

The invention will now be described by way of example with reference 
to the accompanying drawings, in which: 
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coverage area is also still distinctly defined- The common, location area 
LA3 is comprised of 2G cells, but the network architecture 'allows mobile ' 
terminals in those cells having 3G functionality to connect to a core : 
network having 3G functionality, as will be discussed further hereinbelow. 

The location area LA 2 is comprised of 3G cells as in Figure 2, and enables 
the mobile terminals in the location area LA2 having 3G functionality to 
connect to the 3G core network 212 via the UTRAN 210 radio access 
network as before. 

The 2G BSS 204 of Figure 2 is modified for the implementation of Figure 
3, and thus the 2G BSS in Figure 3 is designated by reference numeral 
302. The 2G BSS 302 is provided with an additional A interface labelled A' 
and designated by reference numeral 306, which connects the 2G BSS 302 
to the 3G MSC in the 3G core network The 2G BSS 302 is also provided 
with an additional Gb interface labelled Gb' and designated by reference 
numeral 304, which-connects the 2G BSS 302 to the 3G SGSN in the 3G 
core network. 

In accordance with the new network architecture of Figure 3, the BSS 302 
directs packet transmissions from mobiles in the combined location area 
LA3 300 to either the 2G core network or the 3G core network. Similarly, 
in the other direction the BSS 302 directs packet transmissions from the 
2G or 3G core network to mobile terminals in the combined location area 
LA3. 

In accordance with the implementation of the network architecture shown 
in Figure 3, the radio access network comprising the BSS 302 switches 
packet transmissions from the combined location area to one of either the 
2G core network or the 3G core network. 

The radio access network comprising the BSS 302 may switch the packet 
transmissions from mobile terminals to a respective one of the two core 
networks in dependence on a number of factors. For example the packet 
transmissions may be switched in dependence on the capacity of the 
respective networks, the type of mobile 
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03-04-2001 ' ; ' ^ " ^ -r,;v-- : .-.g- PCT/EP00/05708 

'V - terminal from whicWHb packet originated, the capabilities oPne mobile from which the : . . 
x -, t ~: 4 packet originated,,or the 2G cell in which thejnobile tenninal is connected in. the 1 
* V.. \ location area LA3^^- - v: ■ T V ..V? 'r^r^r. •;->." ';rX^^v' - vf ' ; *\" 

The packet transmissions can also be switched depending oh the capacity 
.5 of the respective core networks, each network including a mobile switching centre MSC 

comprising a visitor location register VLR, the capacity of the respective core networks 
being determined by the capacity of its VLR. 
Although the radio access network having the switching capability is the 
preferred implementation of the improved network architecture for 
1 0 implementing the combined location area, other implementations may be 
possible. For example, the standard BSS 204 of Figure 2 may be u tilis ed, 
with the 2G core network being modified to include 3G functionality, and 
some control mechanisms to select between the 2G and 3G functionality 
being added within the 2G core network. This implementation is less 
15 preferable than the implementation shown in Figure 3 since it requires 
modifications to the 2G core network. 

The technical feature which enables the 'overlaying' of the location areas 
LAI and LA2 to be implemented is the provision of a single radio access 
network (the BSS 302) which connects the user terminals in the two 
20 location areas to both the 2G and 3G functionality in the core network. 

In addition, the network architecture of Figure 3 may be extended to 
network architectures in which the location areas only partially overlap. 
That is, in the 2G/3G scenario described hereinabove the 3G location area 
fits completely into the 2G location area, and the 2G location area is 
2 5 bigger than the 3G location area. That is, the 3G location area fully 
coincides with the 2G location area. However, the principle of 'overlaying* 
location areas may extend to location areas which do not exhibit this 
characteristic. 

In addition, the principle of 'overlaying* location areas may extend to more 
30 than two location areas, and may extend to more than two core networks. 
For example, in the future the radio access network provided by the BSS 
302 may have the added capability of switching to a 4 th Generation (4G) 
core network. 
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location area LA3. However, if a common location area identifier were 
used then the mobile terminals in the common location area 300 would not 
be able to distinguish between the one of the core networks in which 
communication is established. 

In accordance with a further modification, the location area identifier for 
the common location are 300 is provided with a core network identifier 
field to distinguish between the 2G and 3G core networks- 
Referring to Figures 4(a) and 4(b), there is illustrated an implementation 
of the location area identifiers transmitted by the 2G and 3G core 
networks respectively. Preferably the location area identifier is a 16 bit 
sequence. In accordance with this improvement, the core network 
identifier field to distinguish between the 2G and 3G core network is the 
first bit of the 16 bit location area identifier. The first bit of the sequence 
is set to either 0 or 1 to indicate 2G or 3G. That is, the core network in 
which the location area identifier originates sets this bit. The remaining 
15 bits of the location identifier, containing the location area identifier 
(LAI) value will be identical. Thus the core network identifier filed of the 
location area identifier is a pointer to a core network. 

Referring to Figure 4(a), the location area identifier 402 generated by the 
2G core network has a first bit 404 which is set to 0, and the location area 
identity LAI 406. Referring to Figure 4(b), the location area identifier 403 
generated by the 3G core network comprises a first bit/which is set to 1, 
and the location area identifier value LAI 410. 

Mobile terminals in the location LA3 may have 2G or 3G functionality. 
The mobile terminals having 3G functionality can disregard the bit 0 in 
the first bit position. As these mobiles preferably have dual mode 
functionality, then all broadcast messages from the radio access network 
having the appropriate location area identifier are received by these 
terminals as they receive all broadcast messages whether from the 2G or 
3G core network. The mobiles having only 2G functionality read the first 
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Claims 

1, A packet switched mobile network architecture (Fig.3) comprising a 
location area (300) connected by a radio access network (302) to at least two core 
networks (212, 214) having differing functionality, wherein the radio access network 
5 comprises switching means operative to switch packet transmissions from a mobile 
terminal in the location area to one of the at least two core networks (2 1 2, 214) in which 
the switching means is operative to switch packet transmissions from the mobile 
terminal to one of the at least two core networks (212, 214) in dependence on the 
capacity of the respective core networks. 

10 2. The packet switched network of claim 1 in which each core network 

(212, 214) includes a mobile switching centre (MSC) comprising a visitor location 
register (VLR), the capacity of the respective core networks being determined by the 
capacity of the respective visitor location register VLR. 

3. A method of switching packet transmissions in a packet switched 

15 mobile network comprising a location area (300) connected by a radio access network 
(302) to at least two core networks (212, 214) having differing functionality, the method 
comprising switching by the radio access network of packet transmissions from a 
mobile terminal in the location area to one of the at least two core networks (212, 214) 
in dependence on the capacity of the respective networks. 

20 
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This International Search Report has been prepared by this international Searching Authority and is transmitted to the applicant 
according to Article 1 8. A copy is being transmitted to the International Bureau. 

This International Search Report consists of a total of 3 sheets. 

[X] It is also accompanied by a copy of each prior art document cited in this report. 



Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 



□ 



b. 



the international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23.1(b)). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 

was carried out on the basis of the sequence listing : 

| | contained in the international application in written form. 

filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readble form. 



2. 
3. 



□ 
□ 
□ 
□ 
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the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 

Certain claims were found unsearchable (See Box I). 
Unity of invention is lacking (see Box II). 



With regard to the title, 

[~X~| the text is approved as submitted by the applicant. 

[ | the text has been established by this Authority to read as follows: 



With regard to the abstract, 

|~)C| the text is approved as submitted by the applicant. 

□ the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box III. The applicant may, 
within one month from the date of mailing of this international search report, submit comments to this Authority. 

The figure of the drawings to be published with the abstract is Figure No. 5 

| | as suggested by the applicant. j__J None of the figures. 

|~X~| because the applicant failed to suggest a figure. 

| | because this figure better characterizes the invention. 
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